Embryotoxicity of carbamazepine in rat postimplantation embryo culture after in vitro exposure via three different routes.
Postimplantation rat embryo culture is used widely for studies of embryotoxic effects on the isolated embryo after in vitro exposure to xenobiotic compounds. In this study, the relevance of three routes of exposure of the embryo in vitro was evaluated using the embryotoxic anticonvulsant carbamazepine. Embryotoxic effects were assessed, and analyses in conceptus tissues were done to reveal uptake and metabolism of the compound. Exposure via the culture medium resulted in neural tube defects and general retardation of growth and development. After injections into the amniotic or exocoelomic space, local membrane adhesions were found. Intra-amniotic exposure caused adhesions of the amniotic membrane with the embryonic neural plate, resulting in trapping of the membrane in the closing neural tube, as well as in open neural tube defects occurring in various areas of the neural tube. Only after exposure via the culture medium were amounts of carbamazepine detectable in the embryonic tissue, correlating with the systemic effects found. It is concluded that uptake from the culture medium via the yolk sac circulation is the relevant exposure route to be used for embryotoxicity effect assessment.